Introduction
In the last 20 years a profusion of new microbial agents has been isolated from the respiratory tracts of patients with acute respiratory disease. The legacy of these discoveries is a vast and still largely unresolved series ofquestions about the aetiological significance of these agents, about how they spread and how to prevent and treat the sometimes serious clinical consequences of infection. Most carried out in special groups of persons to whom access was easy and in whom infection was common, such as children in residential schools and homes and recruits to the armed services (see American Review ofRespiratory Diseases, 1963, Vol. 88, part 2) . To obtain a broader and more generally valid assessment of the problem in 1961 a Medical Research Council Working Party organized a 3-year study of acute respiratory disease in persons living at home, where most such illnesses occur, and in children admitted to general hospital wards (Medical Research Council, 1965) . These studies gave much useful information about the viruses bing sought and the clinical syndromes with which they were associated, but there was a clear need to continue and extend the work under more closely stipulated conditions and with strictly applied epidemiological, clinical and laboratory methods. Therefore, two new studies under separate Working Parties were set up jointly by the Public Health Laboratory Service and the Medical Research Council, one to organize a study of patients in general practice and the other a study of children admitted to hospital. Both studies lasted for 2 years and the results are reported in the papers included in this Symposium.
The aims of the two studies were broadly similar:
(1) To study the epidemiology of acute respiratory disease seen in general practice and in children admitted to hospital.
(2) To determine the frequency with which viruses and P-haemolytic streptococci could be isolated from patients with acute respiratory disease seen in the course of routine general and paediatric practice.
(3) To study the patterns of clinical features associated with infection with particular agents.
(4) To examine some aspects of the technical problems of isolating respiratory viruses.
Field methods
The general practice study
The study was Rhinitis causing blocked nose and/or watery, mucoid or purulent discharge. In severe colds there may be malaise and moderate fever. Pharyngitis:
Sore throat with generalized erythema of the pharynx and upper respiratory passages, and often associated with fever and malaise. In tonsillitis (included under the heading 'Pharyngitis') there is selective involvement of the tonsils or tonsillar beds, sometimes with ulceration and/or grey yellow or white exudate. Primary otitis media:
Earache with redness of the drums, swelling or purulent discharge, unaccompanied by any other respiratory symptoms and signs at least when first encountered. Laryngitis:
Hoarseness or loss of voice with some soreness of the laryngeal region and/or cough. Croup:
Stridor or crowing cough with hoarseness, and in severe cases restlessness, greyish pallor or cyanosis. It is confined to infants and young children. Tracheitis:
Dry cough with substernal soreness. In the later sfages a small amount of purulent sputum may be raised.
Acute Bronchitis:
Moist cough and rhonchi, often with fever, malaise and purulent sputum. Bronchiolitis:
Widespread fine rales and other signs indicating involvement of the small bronchi and alveoli, but without obvious consolidation. There may be variable fever, rapid respiration, moist cough, cyanosis and in severe cases in infants, pulmonary distension and rib recession. Pneumonia:
Clinical and/or radiological evidence of multi-lobular, segmental or lobar consolidation, with other symptoms and signs of lower respiratory tract infection. Influenza:
Sudden onset of headache, body aches, shivering, sweating, fever, pain behind the eyes, usually accompanied by sore throat and tracheitis.
Collaborative studies of acute respiratory disease 751 During the survey more than 7500 children were admitted to the units concerned and over 2000 were selected for further study. Sampling rates in different hospitals varied from 16 to 63% with a mean of 32%. The sampling rates did not vary greatly between different age groups, but there was some variation between diagnoses (Table 4) . Standardized clinical records and laboratory procedures for the examination of nose/throat swabs, similar to those in the general practice survey but with a more detailed record of symptoms and signs were used for each selected child. Records were checked for errors and omissions before analysis and were referred back to the clinician or microbiologist concerned for correction or completion when necessary. An additional feature of this survey was the inclusion in some hospitals of a small number of children with no respiratory symptoms from whom swabs were also taken and examined by identical procedures.
Consultation rates in general practice
The age and sex structure of the population under study was similar to that for England and Wales at the time. A total of 22,354 episodes of acute respiratory disease was recorded, a rate of 36 per 100 person-years (Table 5) . Rates varied considerably between practices, from 14 to 57 per 100 person-years, and for particular diagnoses the variation was even greater, which suggests that different doctors had individual preferences for the use of particular diagnoses. However, there was relatively little variation in the total number of episodes seen by each doctor: most saw about 500-700 patients with acute respiratory disease a year, though two saw over 900 and one over 1400.
The incidence of consultations was highest in infants under 1 year of age, with a peak at ages 6-8 months (167 per 100 person-years) and a second lower peak in children aged 5 years (118 per 100 person-years): this was followed by a steep fall in rates to the age of 10 years, after which the decline was much slower (Fig. 3) . The rates for females were higher than those for males at all ages except Illnesses in which the main feature is nasal discharge-watery mucoid or purulent. With more severe colds there is malaise and moderate fever. Pharyngitis:
Generalized erythema of pharynx and upper respiratory passages without obvious nasal discharge or selective involvement of the tonsils and usually associated with fever and malaise. Tonsillitis:
Illnesses with varying degrees of fever and malaise. Main local features are redness and swelling of the tonsils, often with grey or yellow exudate. Otitis media:
An illness with varying degrees of earache, malaise and fever. Main local features are redness of the drum, swelling or purulent discharge. The diagnosis should be given as primary otitis media or otitis media with other respiratory symptoms. Croup (acute laryngitis or laryngo-tracheitis):
Illnesses of varying severity, often preceded by a cold. Main features are fever, hoarseness, croaking cough and stridor. Restlessness and greyish pallor or cyanosis are present in the severe forms. Acute bronchitis:
A febrile illness with moderate constitutional upset and often associated in younger children with wheezing. Main features are cough and widespread rhonchi with or without rales. Acute bronchiolitis:
Acute illness affecting infants and young children. Main features are coryza lasting from 24 hr to several days and followed by the swift development of illness with a variable degree of fever, rapid respiration, frequent harsh exhausting cough, and an expiratory wheeze with (in most cases) widespread fine rales; of special diagnostic significance, the development of pulmonary distention, often with costal recession. Chest radiographs will in most cases show increased translucency, sometimes with linear areas of collapse. Pneumonia (lobular, segmental and lobar):
Acute illness with fever, pallor or cyanosis, restlessness or prostration, cough and rapid respirations often with movement of the alae nasi. Clinical evidence of consolidation only found in a minority of children; main signs in the lungs are diminished air entry and localized or widespread fine rales. Radiographs show lobular, segmental or lobar consolidation. Influenza:
An illness of sudden onset with shivering fever, body aches and pain behind the eyes. in children under 3 years of age, those aged 5 years and adults over 55 years of age.
The changes in consultation rates by age varied with the diagnosis (Fig. 4) . The rates for common cold, at their highest in infancy, decreased steeply up to the age of 10 years, after which they were static until after the age of45 years when there was another slight fall. Primary otitis media increased in incidence with age to a maximum at 5 years before declining and was rare in persons over 15 years of age. The rates for pharyngitis showed a very similar pattern to otitis media in children, but in adults they declined more slowly. Laryngitis and tracheitis were commoner in children than in adults, otherwise their incidence did not vary greatly with age. Otitis media, phamygitis and croup were all rare in infants under 3 months old. Bronchitis and pneumonia (including bronchiolitis) were most frequent in infants, consultation rates being greatest in those aged 3 months to 1 year; during later childhood rates declined steeply to a very low level in young adults but they increased again in middle age until they reached about three times the young adults' figure in those over 65 years of age. Influenza rates increased in early childhood to a peak at the age of 5 years and declined slowly throughout life thereafter. For all upper and middle respiratory tract conditions, except croup, rates in females exceeded those in males, but male rates were higher for croup and all lower respiratory tract conditions.
Analysis of the percentage distribution of different diagnoses showed that about two-thirds of all episodes were upper respiratory tract conditions; half of these were common colds and most of the rest were pharyngitis, with a small number of cases of otitis media (Fig. 5) . Middle respiratory tract conditions, mostly tracheitis, accounted for about 12% of the total, and lower respiratory tract conditions, the majority of them bronchitis, for 13%. Influenza accounted for 9%. These proportions differed with age. Up to 20 years of age upper respiratory tract conditions formed a gradually increasing proportion of all episodes, with a decline in the proportion due to common cold and otitis media after infancy being more than offset by an increase in pharyngitis. In adults there was a strong trend for middle and, particularly, for lower respiratory tract conditions to assume an increasingly prominent role. Seasonal variations in rates for different diagnoses are shown in Fig. 6 . The winter rate for common cold and primary otitis media was up to three or four times the summer rate in all age groups. The increase began sharply in September and October while the decline in the spring was more gradual. In contrast, the rate for pharyngitis changed relatively little with season. In the middle respiratory tract, laryngitis and croup showed a greater winter increase in children than in adults; in the second winter there was a particularly large increase in the rate for tracheitis, more in children than in adults, just before and during the influenza epidemic. Lower respiratory tract illness rates in the winter were three to four times as high as in the summer; this difference was greater in children under 5 a common cold or otitis media and halfhad pharyngitis or tonsillitis. Another 7% were admitted with croup. Bronchitis and pneumonia each accounted for more than one in five of all admissions and bronchiolitis for about one in seven. Less than 1 % of illnesses were diagnosed as influenza. The percentages of admissions for each diagnosis showed wide range between hospitals, but, except in the case of pharyngitis and tonsillitis, the proportions were generally clustered closely about the median.
A relatively large proportion of admissions in large towns were for common cold and otitis media (Table 8) ; this was accounted for mainly by the admission patterns in two towns in the north of England. Surprisingly the proportion of admissions for croup was much higher in small towns than in large towns and conurbations, whereas lower respiratory conditions accounted for nearly twothirds of admissions in the conurbations, but only about one-half elsewhere.
Nearly half the children were under 1 year old and almost two-thirds were under 2 years old ( Table 9) . The pattern was similar in most hospitals, though collectively the proportion of young infants was relatively greater in hospitals in conurbations and that of older children was relatively greater in small towns.
The percentage of admissions within each age group for every clinical category are set out in Fig. 7 . This shows changes in the relative importance of any particular diagnosis with age. The proportion of patients admitted with common cold changed relatively little with age, whereas for otitis media it climbed steadily to nearly 9% at the age of 1 year and then declined. The proportion of cases of pharyngitis increased slowly through the age groups, but the rise was much more pronounced for tonsillitis, mainly after the age of 1 year. Croup accounted for a rising proportion of cases, with a maximum of just over 11 % in 24-year-old children and then declined. The picture for lower respiratory illnesses was strikingly different: bronchiolitis accounted for more than one in three admissions in infants under 3 months of age but the proportion decreased rapidly through the first year of life to insignificant proportions thereafter; bronchitis remained an important reason for admission up to the age of 5 years when it gave place to pneumonia as the principal cause. Influenza was diagnosed in an insignificant proportion of children. The percentage distribution of patients between age groups within each of the four serious lower respiratory tract diagnoses is shown in Fig. 8 . This adds a new dimension to classification (Court, this symposium) and raises questions for pathogenesis at present unanswered: 62 % of children with croup were between 1 and 4 years of age; 66 % of children with bronchiolitis were less than 6 months old and 89 % were under 1 year. Thus bronchiolitis is clearly a disease of infancy occurring mainly in the first 6 months of life, whereas the age span of bronchitis and pneumonia is more extended, with 50% and 59 % of cases respectively occurring after the first year.
Males outnumbered females by about three to two in all age groups. This disproportion between the sexes was particularly great for patients with croup, in which the male/female ratio was about 2to 1.
Seasonal variations in the number of admissions for each diagnosis are shown in Fig. 9 . There was a small winter increase in the frequency of common cold and otitis media but, as in the general practice survey, there was very little seasonal variation in the frequency of pharyngitis and tonsillitis. Cases of croup showed greater seasonal variation, with a particularly large number in the last 3 months of 1966. All three lower respiratory illness categories showed high winter peaks: the maximum number of cases of bronchitis and pneumonia in the winter months was about three to four times the minimum number in the summer. The seasonal difference for bronchiolitis was even greater, with very few cases in the summer months and explosive outbreaks each year from November to January, illustrating the epidemic nature of this condition.
Discussion
The scale of the investigations required to answer the questions we set ourselves could be mounted only through co-operative endeavours in many centres. Collaborative research of this type demands that all participants adhere strictly to standardized methods in order to minimize the various types of bias that may enter into the results. We were handicapped in this respect by the signal lack of laboratory, clinical and epidemiological methods suitable for use in a field survey of acute respiratory disease and by the many logistic problems in the organization of a study among participants all of whom had heavy routine service commitments. First, all participants in the two surveys were self-selected and for this reason the general applicability of our findings may be questioned. However, the broad geographical distribution of the survey practices and hospitals, the fact that in the general practice survey the age distribution of registered patients corresponded to that of England and Wales, the fact that the hospitals concerned gave general district services and the coherence of our results with those of other studies before and since, are all reasons for confidence that the findings are broadly true of usual experience in Britain.
Other difficulties arose from the need to adopt field methods which were simple enough for it to be practical for all participants to follow them diligently and consistently for 2 years, and which gave a fair chance that the agents we were looking for could be isolated from the specimens that arrived in the laboratory. These requirements precluded selection of a strictly random sample of illnesses for detailed study and meant that variation in sampling ratios had to be allowed. The sampling method used was designed to ensure that the selection of cases was not left to the whim of the clinician, but it did not eliminate bias due to the order in which patients presented or the time of day that they were seen and possibly other factors. In the event sampling rates were demonstrably uneven between different clinical categories as well as between different centres in both surveys. For this reason we cannot be certain that the cases sampled were necessarily representative.
Agreement on the definition of diagnoses and reproducibility in their use by different doctors is notoriously difficult to obtain, but no standardized questionary for use in acute respiratory disease surveys existed. Nor was there any established procedure for testing the reliability and consistency of performance in the isolation of respiratory viruses betweenlaboratoriesusing similar methods. However, a major effort was made to reduce differences in interpretation of the clinical definitions and in the laboratory methods used in the surveys by discussions between all participants before and at intervals during the survey and through checks on all records for obvious errors or deficiencies by an independent observer. Despite this care later papers show evidence of lack of uniformity between centres in the application ofclinical and laboratory methods.
These difficulties and deficiencies must be faced since they place in question the validity of our results and the interpretation to be placed on them. We cannot say with confidence that our findings, particularly those related to the aetiological agents to be found in acute respiratory disease, are wholly reliable and much work remains to be done before we have a full and final picture. Nevertheless, the results of these two surveys provide the most comprehensive and, for the reasons already stated, probably the most complete and accurate account of acute respiratory illness in the general population of this country yet published.
The consultation rates recorded in the general practice survey are a good practical measure of the burden that acute respiratory illness places on patients and on doctors. They are, however, only one index of the incidence of respiratory illness in the population. A number of factors enter into whether or not a patient consults his doctor, particularly for minor illnesses, such as ease of access to the doctor, the nature of the patient's work and whether or not he gets sick pay, as well as the patient's assessment of the need for medical attention. Parents are more likely to consult for their children's illnesses than for their own and mothers may find it easier than fathers to visit the doctor. The great predominance of acute respiratory illness in childhood, particularly in infants under 1 year of age is shown very clearly, as is the changing emphasis with age in the nature of illnesses seen by family doctors. The relatively small seasonal variation in incidence (and its absence in cases of pharyngitis) is perhaps surprising in the light of traditional expectations. The figures we obtained, the rates for spells of illness, can be compared with those for patients consulting and all consultations in a study by the General Register Office and Royal College of General Practitioners (Logan & Cushion, 1958) (Table 10 ). As would be expected, the rates for spells mostly lie between those for consultations and persons consulting. Unfortunately, it is not possible from our data to calculate admission rates for children with acute respiratory illnesses and such information is difficult to obtain. Analysis of the distribution of cases between different diagnoses and age groups, as we have done, is a less satisfactory approach. However, as in the general practice survey, the facts about the relative burdens of different types of illness and the ages of children concerned can be seen. The cases admitted to any particular hospital are determined in part by the location of the hospital, in part by the decisions of doctors about whether or not to request their patients' admission and, where there is a choice, which hospital they select. Considerations such as these affect the admission pattern in particular hospitals. Comparison between the distribution of diagnoses in our survey and data from the Hospital In-Patient Enquiry suggests that there was an exceptionally high proportion of lower respiratory illnesses admitted to the survey hospitals It is interesting to note that whereas nearly half the children admitted to hospital were under 1 year old and more than four-fifths were under 5, of the children seen in general practice only 1 in 10 was under 1 year old and only one-halfwere under 5. This implies a much greater admission rate in infants than in older children which is not surprising since analysis of the causes of admission shows that the great majority of children under 1 year of age who were admitted to hospital had a serious lower respiratory illness. In contrast, in general practice, though consultation rates for lower respiratory illnesses were highest in young children and infants, upper respiratory illnesses remained by far the most important reason for consultation in these age groups.
